Git “under the hood”

Matheus Tavares Bernardino

Based on The Zen of Git, by Tianyu Pu


https://matheustavares.gitlab.io/
https://speakerdeck.com/tianyupu/the-zen-of-git

THISIS GIT: IT TRACKS COLLABORATIVE: LIORK
ON PROJECTS THROUGH A BEAUTIFUL
DISTRIBUTED GRAPH THEORY TREE. MODEL.

{ CoOL. HOU DO WEVSE IT?

NO IDEA. JUST MEMORIZE. THESE. SHELL
COMMANDS AND TYPE THEM TO SYRC DR
IF YOU GET ERRORS, SAVE. YOUR WORK
ELSEWHERE, DELETE THE. PROJECT,
AND DOWUNLOAD A FRESH COPY.

https://xkcd.com/1597/



How Git works?
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Objects’ interactions

$ tree repo

repo

—— README
—— src

—— main.py




Objects’ interactions

A commit stores a
snapshot of the
project

(a tree, not a diff!)



Objects’ interactions

commit
(872a12)

872a12 author
date
Commits also parents| |

contain metadata.



Objects’ interactions

$ vim README
$ git commit




Objects’ interactions

|

$ vim README
$ git commit




Directed acyclic graph

$ vim README
$ git commit

|




References



References

® branches
e tags
e HEAD

a02f3d 02fe29
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Refs: branches

$ git branch feature

a02f3d 02fe29
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Refs: branches

$ git branch feature

a02f3d 02fe29
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Refs: branches

$ git commit

a02f3d 02fe29 ﬂ—w
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Refs: branches

$ git checkout feature

a02f3d 02fe29 ﬂ—w

i




Refs: branches

$ git commit

a02f3d 02fe29 872a12 W

R




Refs: branches

$ git checkout 02fe29

a02f3d 02fe29




Refs: branches

$ git checkout 02fe29
You are in “detached HEAD” state.

a02f3d 02fe29




Refs: branches

$ git commit

—
- D

a02f3d 02fe29 872a12
330ab0

e
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Refs: branches

$ git commit

002ab2

a02f3d 02fe29




Refs: branches

$ git checkout main

002ab2

a02f3d 02fe29



Refs: branches

$ git gc --auto

a02f3d

02fe29
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Refs: branches

$ git gc --auto

a02f3d 02fe29 872a12 W
330ab0

e
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Refs: branches

$ git branch -D feature

a02f3d 02fe29 872a12 W
330ab0

e

PAS)




Refs: branches

$ git branch -D feature

a02f3d 02fe29



Refs: branches

$ git branch -D feature

a02f3d 02fe29

Still recoverable!
See git reflog

330ab0
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Refs: branches

$ git gc --auto —

a02f3d 02fe29 872a12 W
3300
A
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Refs: branches

$ git gc --auto

—

—

a02f3d 02fe29 872a12 W
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Refs: branches

$ qgit revert 02fe29

-
—

a02f3d 02fe29 872a12 W
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Refs: branches

$ qgit revert 02fe29

a02f3d 02fe29 872a12 m b5e211

+++ gaa
+++ bbb

—

—

--- daa
- bbb
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Refs: branches

$ git reset 02fe29

-
—

a02f3d 02fe29 872a12 W
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Refs: branches

$ git reset 02fe29 —

a02f3d 02fe29 872a12 W
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Refs: tags

—

—

a02f3d 02fe29 872a12 W
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Refs: tags

$ qgit tag v1.0 02fe29

-
—
- D

a02f3d 02fe29 872a12

e




Refs: tags

$ git checkout v1.0

a02f3d 02fe29 872a12 W




Refs: tags

$ git commit

a02f3d

02fe29
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https://diphy.com/qifs/qgit-merge-cFkiFMDg3iFol
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https://giphy.com/gifs/git-merge-cFkiFMDg3iFoI

Merging

$ git merge feature

l

a02f3d 02fe29 872a12 982cd6 62ae6f

b92efd




Merging

$ git merge feature

a02f3d 02fe29 982cd6

b92efd




Merging

Changes introduced by the two parent commits relative —
to their first common ancestor.

a02f3d 02fe29 982cd6 /3ba2d

b92efd

“tree-way merge”
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Merging

$ cat file --- a/file --- a/file

a +++ b/file +++ b/file
@@ -1 +1,2 @@ @@ -1 +1,2 @@
a
+b

a02f3d 02fe29

a
-b
62ae6f 73ba2d

b92efd

--- a/file
+++ b/file
ee -1 +1,2 ee

a
+b
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Merging

$ cat file
a

a02f3d 02fe29

--- a/file
+++ b/file

@@ -1 +1,2 @@
a

+b

b92efd

--- a/file
+++ b/file
@@ -1 +1,2 @@

a
+b

--- a/file $ cat file
+++ b/file a
@@ -1 +1,2 @@ b

a
-b
62ae6f 73ba2d
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Rebase:
rewriting
the past

GIT REBASE IS A PATHWAY TO

'("muv ABILITIES

SOME CONSIDERTO BE
UNNATURAL

https://memegenerator.net
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Rebase

a02f3d 02fe29 872a12 982cd6 62ae6f

b92efd




Rebase

$ git rebase feature

a02f3d 02fe29

872a12

982cd6

b92efd

62ae6f
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Rebase

$ git rebase feature

a02f3d 02fe29

872a12

b92efd
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Rebase

$ git rebase feature

a02f3d 02fe29

872a12

b92efd

01a2f1

wmm 13dd21
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Rebase

$ git rebase feature
a02f3d 02fe29 872a12

A A

b92efd 01a2f1 pum 13dd21
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Rebase

$ git gc

a02f3d 02fe29 872a12

b92efd 01a2f1 pum 13dd21

<10)




Rebase

$ qgit gc
a02f3d 02fe29 872a12

b92efd 01a2f1

wmm 13dd21
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Rebase

e The final snapshot is similar to merge.

a02f3d 02fe29 872a12

A A

wmm 13dd21

b92efd 01a2f1
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Rebase

e The final snapshot is similar to merge.
e But main’s history was changed!!

a02f3d 02fe29 872a12 BN

b92efd

01a2f1

A A

wmm 13dd21
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Rebase’s rule of thumb

e Good use case: organizing a personal vn“ s"
branch before merging to main. ,,

ALLNOT

A

=~ ‘\
s 5 \ \
» /‘"’ : ‘M f \
it S |
e 5 ‘\" - «

e Possibly troublesome: rewriting a G , \v "
public branch, being used by others. & . 8
REBASEPUSHED COMMITS

(that others dependon)”

http://jdduarte.com/git-training/#/
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$ git rebase -i

Add

Remove

Reorder

Edit/amend

Join multiple commits
Run cmd for each commit
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Thanks



Extra Git Tips

e % git help glossary

e % git help revisions

e $ gitreflog

e $ git blame / git log -S
e $ git bisect

e $ git worktree

e $ git clone --depth=1[--filter=blob:none]
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Extra: Remotes



Remote-tracking Branches

$ git clone

local branch

a02f3d 02fe29

remote-tracking
branch
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Remote-tracking Branches

$ git commit (2x)

a02f3d 02fe29 872a12 982cd6 62ae6f
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Remote-tracking Branches

$ git fetch origin

a02f3d 02fe29

b92efd




Remote-tracking Branches

$ git merge origin/main

a02f3d 02fe29 /3ba2d

b92efd




Remote-tracking Branches

e We just did a manual “git pull”

a02f3d 02fe29 /3ba2d

b92efd




